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The invention relates to power-operated
window-actuating mechanisms that may be used
for raising and lowering windows located in any
structure and finds great utility for positively
controlling the position of a window in vehicles
such as automobiles.

The invention includes very effective connect-
ing means between a power-transmitting unit
and a window-actuating member, which connect-
ing means automatically controls the amount of
force transmitted to the window for moving the
same from one selected position to ancther.

The. invention contemplates an organization
and arrangement of parts that will permit the
installation of the entire power-operating mecha-
nism with some window regulators of the man-
ually operable type by improved connections of
the mechanism with the window glass and the
door frame.

The invention includes a window-actuating
mechanism in which a driving member is power-
driven to establish a driving connection with the
window-actuating member and in which the
driving connection therebetween is controlled or
interrupted by means responsive to a predeter-
mined window load or resistance to the move-
ment of the window by the actuating member.

The invention embraces a . seli-contained
window-actuating unit including a reversible

motor operating through a clutch, a window- o

moving member to lower or raise the window,
the clutch being controlled by the reaction
offered to the movement of the window and is
so arranged thal when said reaction exceeds a
predetermined value, the cluich is rendered in-
effective, thereby breaking the operating con-
nection between the motor and the window~mov-
ing member.

It is one of the objects of the invention to pro-
vide a window actuating mechanism, by means
of which the window may be held locked against
jarring that may be caused by the movement of
a vehicle on the roadway. Moreover, by the
mechanism of the invention, the window will
maintain the position in which it is placed, irre-
spective of undue vibration and when in closed
position the mechanism will prevent movement
to open position by unauthorized persons.

Another object of the invention is to provide
a very effective and positive means for auto-
matically controlling the amount of force trans-
mitted to a window operating mechanism by an
electrically-operated device without stopping the
operation of said device, thereby eliminating the
use of overload and limit switches,
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Another object of the invention resides in a
remotely-controlled, power-operated mechanism
for actuating window operating mechanisms or
regulators for automobiles which will stop the
movement of the window in either direction of
operation when the. resistance offered to said
movement exceeds a predetermined amount
which may be of different amounts up or down
if desired, it being only necessary for the operator
to merely operate a controlling member such as
a switch to start and stop said mechanism in the
desired direction. .

Another object of the invention is to provide
a very simple and effective electrically-actuated
window regulator adapted to transfer the window
from one selected position fo another position
and vice-versa by only reversing the rotation of
its electric. motor without fthe necessity of the
usual overload and limit switches as the motor
runs essentially under no load when the window
reaches either position.

Another object of the invention is to provide an
electrically-driven window operating mechanism
adapted to move the window and automatically
stop said movement when the window reaches
the ends of its allowable movement without stop-
ping the operation of its electric driving motor.

~Another object of the invention is to provide
a. self-contained window-actuating unit includ-
ing a reversible prime mover or electric motor
for imparting translatory movement to a window
actuator in either direction through a transmis-
sion mechanism operable to stop the movement
of the window when resistance to movement in
one direction is increased but said mechanism is
adapted to move the window in the opposite .
direction by the reversal of the driving motor.

Another object of the invention is to provide
a, window-actuating device including a reversible
rotatable member for imparting translatory
movement to a conventional window regulator in
either direction by a driving connection with a
reversible motor, which connection becomes in-
effective on overloads, whereby translatory move-
ment of the window regulator is interrupted
until the overload is relieved and thereafter
translatory movement of the window regulator
can be continued in its former or reverse direc-
tion without the conventional motor resetting
operation.

Another object of the invention is to provide
a power-operated unit for moving a vehicle win-
dow between selected positions including means
operable when the window reaches a stop or the
ends of its allowable movement to exert a pre-
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determined force thereagainst and maintain said
force to firmaly retain the window in said position
even after the source of power actuating said unit
is disconnected.

Ancgther object of the invention is to provide
a power-transmitting unit for a window-actuat-
ing member, including connecting means which
automatically controls the amount of force trans-
mitted to the window for moving the same from
cne selected position to ancther and wherein no
adjustment is necessary to compensste for win~
dow sizes or tolerances in its manufacture.

Another object of the invention is the provision
in a window regulator of a  driving -connection
between a reversible electric motor and a mem-
ber connected to a window closure for moving
the same to and from closed position, said driv-
ing connection being effective in either direction
of rotation of the motor to-provide a free-running
period before the driving connection loads the
motor to operate the window-moving member.

Another object of the invention is to provide a
window regulator in which a member for moving
the window is driven by a reversible motor device
such as an electric motor through a driving con-
nection or transmission which disconnects the
motor device when resistance to movement of the
window reaches a predetermined value, allowing

the motor to operate freely in the same direction:

as before and retains the predetermined resistive
force on the window, and which upon reversal
of the motor device will allow the motor device
to operate freely for a short period to attain sub-
stantial kinetic energy before the driving con-

nection loads the motor device to overcocme the

static loaded condition of the window and move
the window in the opposite direction.

Another object of the invention is the provision
in a window regulator of a driving connection
between a reversible electric motor and a mem-
ber connected to a window for moving the same
to and from closed position, said driving connec-
tion including a lost motion connection which is
effective in either direction of rotation of the
motor to provide a free-running period before the
driving connection loads the motor to operate
the window-moving member,

Another object of the invention is to provide
a window regulator in which a driving member
is driven by an electric motor to establish a driv-
ing connection with a window moving member,

and in which the electric motor is provided with’

a brief, free-running period befere operation of
the window-moving member takes place.

Another object of the invention is to provide
a seif-contained power unit for window regu-
lators which is mounted on a resilient member
connected to the door or car frame and has the
window-~moving member : directly connected to
the window pane, thus simplifying the installa-
tion and rendering the same highly adaptable for
conventional window closure actuating apparatus
of the manually-operated type.

A further object of the invention is to provide
universal connection or articulated clip easily
attached without special tools to the window
pane, thus making possible field or service in-
stallations to conventional window regulators
and whereby the necessity of special glass chan-
nels has been eliminated.

ther objects and advantages of this inven-
tion relating to the arrangement, operation and
function of the related elements of the structure,
to various details of construction, to combina-
tions of parts and fo economies of manufacture,
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will be apparent to those skilled in the art upon
consideration of the following description and
appended claims, reference being had to the ac-
companying drawings forming a part of this
specification wherein like reference characters
designate corresponding bparts in the several
views.

Referring to the drawings:

Fig. I is an elevational view of an automobile

~door, partly cut away, to show the device in-

corporating the invention applied thereto;

Fig. I1 is an <¢levational view, in section, of a
detail of the window connection;

Trig, 111 is an elevational view, partly in sec-
ticn, taken at right angles to Fig. 11;

Fig. IV is a perspective view of the attaching
bracket;

Fig. ¥V is an elevational view, partly in section,
of the actuating mechanism;

Fig. VI is an elevational view, partly in sec-
tion, of the mechanism in Fig. V in a different
position; and

Fig. VII is an elevational view, partly in sec-
tion, of a modification of the invention.

Referring to Fig. I, an automotive door 1§ is
shown, having an outer wall {2 and an inner
frame {4, supporting sn upper franework % en-
closing a window opening which may be closed

by a sheet of glass {8, resiliently fixed in a cross

bar 20 and adapted to be moved substantially
vertically in guides 22 formed in the framework
18. To prevent cocking and binding, & paralielo-
gram action 24 is provided, as is weil known in
the art, and ne=d not be described in further
detail. Attached to the cross bar 28, preferably
adjacent a central location, a stirrup 28 is pro-
vided having sides 28 and 88 each having short
flanges 3% on their terminating edges to over-
hang and grip the cross bar 2§ as is best seen
in Fig. Ii, being pulled tightly down by studs 38
extending through apertures 38 in the web 28 of
the stirrup and threaded into pivotal hlocks 4%
positicned against the web 83 and permsanently
welded thereto to align on their inner ends with
a slot 42 formed in the sides 28 and 88 and the
web 88. Positioned in the slot 42 bstween the
pivotal blocks 49 is affized head 64 of a non-
rotatable, left-hand-threaded staff or driving
member 48, which is adapted to be moved longi-
tudinally by an actuating mechanism 43 to raise
and lower the glass 8. The head &4 is provided
with a short transverse shaft which forms trun-
nions 48 fitting into apertures 52 of the pivotal
blocks #8. This provides a pivotal connection
between the driving member 285 and the cross
bar 28, which allows reiative movement aboutb
the trunnions 49 in a plane transverse $o the cross
bar 20 and the glass §8. Yo prevent fiow of water
drainage from the glass (8 along the driving
member or staff 48, a fianged rubber shield 52
is provided to embrace the member 48 to cause
the drainage fto flow away from the member 48
and drop from its depending peripheral edge 58.

The driving member or staff 48 extends through
the actuating mechanism 4% and is of a length
so that its longitudinal movement will allow
opening and closing of the window glass 18 in the
framework 1§ without causing disengagement
with the mechanism 48, which is resiliently
affixed to a bracket 56 attached to the frame 14
of the door by bolts ccoperating with apertures
87, The resilient conneciion is provided by a dis-
tortable or resilient member such as a rubber
grommet 58 positioned in an aperture 88 of an
extension 62 of the bracket 58, as is best seen in
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PFig. V, and affixed to a threaded sleeve 64 by nut
66 and lock nut 68. The sleeve 64, in turn, houses
the driving member 46 for movement there-
through and is affixed in threaded relation with
the housing 70 of the actuating mechanism 48.
This resilient connection allows slight relative
movement of the whole actuating mechanism 43
about the bracket 58, which holds the mechanism
in position in the door and forms an anchor by
which the mechanism is enabled to move the driv-
ing member 45 along its longitudinal axis to raise
and lower the glass {8, as will be described in de~
tail hereinafter.

The housing 70 is tubular in form and is pref-
erably concentric with the axis of the threaded
driving member 46 which extends therethrough.
Adjacent a2 central location an internal flange
72 is provided in the housing 70 which forms the
anchor of an internally-mounted helical spring
14 which engages the lower side of the flange 12
at its upper end and extends downwardly to en-
gage at its lower end with the outer race 75 of a
ball bearing 18 positioned slidably inside of the
housing 70, being adapted to engage the upper
end 78 of the sleeve 64 to act as a stop, and urged
thereagainst by the spring 74. If desired, the
outer race member 75 of the ball bearing may
be provided with antifriction means 80 to facili-
tate the sliding relation with the housing 78.
The inner race member 82 of the ball bearing is
adapted to cooperate with and journal a sleeve
84, which is fitted concentrically about the non-
rotative driving member or staff 46 and adapted to
cooperate therewith by a nut 86 fixedly attached
to the upper end of the sleeve to form a threaded
relation therebetween whereby the sleeve when
rotated about the driving member will be enabled
to move the driving member or staff 46 in a de-
sired direction. The sleeve 8% has positioned
about it a second smaller helical spring 88 nested
within the spring T4, contacting at its lower end
the inner race member §2 of the ball bearing and
contacting at its upper end a washer 98 adapted
to bear against s spring ring 92 fitted into an an-
nular slot 84 of the sleeve to form an anchor or
stop. At the lower end of the spring 88, the inner
race member 82 of the ball bearing is urged
against a stop on the sleeve 84 comprising a spring
washer 96 positioned in a slot 98 in the sleeve
and having s washer {00 therebetween.

The sleeve 84 extends below the slot 98 where
it cooperates with a felt grease ring 102 which
snugly embraces the sleeve to prevent egress of
grease from the housing 70 and the ingress of
foreign matter through the opening {04 of the
sleeve 84. The ring 102 is held by gravity against
an internal shoulder {08 of the sleeve 64.

Above the spring ring 82 positioned in the an-
nular slot 84 of the sleeve 84, a spacer ring 108 is
positioned to retain in position a self-energizing
spring clutch member 118 positioned about the
sleeve 84. Movement of the clutch member 18 in
an upward direction is prevented by spring ring
{12 positioned in annular slot {14 in the sleeve,
a washer (18 being positioned between the ring
and the clutch member.

The self-energizing spring clutch member (1)
comprises a number of turns of spring steel in
helical form, preferably wound (left-hand) in
counterclockwise relation downwardly, looking
from the upper end of Fig. V (all rotative rela-
tions are given hereinafter from this point of
view) with the adjacent turns in touching rela-
tion. and having a generally rectangular cross-
section in any one of the turns, The ends of the
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spring are bent outwardly to form upper and .
lower tabs {18 and {20 respectively, spaced cir-
cumferentially approximately 180° from "each -
other, which ¢ooperate with driving means to be
described hereinafter. The internal dimension
of the clutch member 118 is such that when in
position on the sleeve 84 certain of the turns
such as, the middle turns or preferably the end
turns of the member must provide a frictional
engagement with the sleeve. This frictional en-
gagement of the turns gives purchase to the
clutching action of the spring clutch member
when an actuating force is applied to either tab
thereof in a winding or tightening operation so
that the clutch will be self-energized to grip the
sleeve and drive the sleeve in the desired direc-
tion When a force is applied to either tab in an
unwinding or loosening direction, this frictional
engagement will be eased and a slipping will be
attained for a de-clutching action. A clutching
action can thereby be attained by applying a
winding or tightening force to the tabs 118 and
120 on the ends of the clutch member, or a de-
clutching action by the application of an un-
winding or loosening force to either of the tabs.
A means will now be described whereby these
forces can selectively be applied to the tabs, or
spring projecting means 118 and {20.

The tabs or spring projecting means 118 and
120 preferrably extending radially outwardly, as
shown in Fig. V, are adapted to engage with a
spring energizing member 122 preferrably in the
nature of an inwardly extending lug mounted on
a rotatable longitudinally-shiftable sleeve 124,
encireling in spaced concentric relation the spring
clutch member {18, and the sleeve 84 on which
the spring clutch member is mounted. The
spring energizing member or lug 122 extends
radially inwardly into the annular space between
the interior of the sleeve 124 and the exterior of
the spring clutch member 110, having a clearance
with the latter to prevent engagement with the
bedy of the clutch member, being adapted how-
ever to engage with the tabs §{8 and 28 as the
sleeve 124 mounting the lug 122 rotates in con-
centric relation about the clutch member 110.
The longitudinal dimension of the lug 122 having
reference to the threaded staff 46, is such that it
will always just engage one of the tabs (18 or 120 -
and will not pass at any time between them in
their longitudinal spacing when rotated or sub-
ject to relative rotation with reference to the lug
122. In other words, no matbter whether the lug
122 is being rotated with reference to the tabs
118 and 120, or the tabs {i8 and 120 are being
rotated relative to. the lug 122, or both are bheing
rotated in opposite directions, contactual rela-
tion between the lug 122 will .be obtained with
either tab 1{8 or 120 depending upon the longi-
tudinal position of the shiftable mounting sleeve
124 for the lug. The transverse dimension of
the lug 122 is relatively small and is related
largely to strength and rigidity, but must allow
relatively large circular or rotative movement of
the lug before engaging the opposite sides of the
tabs 118 and 120, which establishes a winding or
tightening engagement or an unwinding or
loosening engagement with either of the tabs, de~
pending upon the side of the tab engaged by the
lug.

To rotate the sleeve {24 and the lug 122 carried
thereby concentrieally about the spring clutch
member {i0 in either clockwise or counterclock-~
wise direction so as to.engage the lug 122 with the
spring tabs {18 and 120, as already described, the
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sleeve 124 is mounted slidably within 3 second
sleeve 128, which is attached to the lower side of
a «drive pulley 128 journalled on the sleeve 84 ad-
jacent the upper end of the housing 70 and driven
by ‘@ motor device, as will be described in further
detail hereinafter. The rotation of the pulley 128
rotates the second sleeve 126 fixedly attached to
the pulley by riveted studs 158, the second sleesve
{28 in turn rotating sleeve 124 through the agency
of apin and slot arrangement, including a pin 132
mounted by riveting on the interior of the second
sieeve 126, which engages an oblique slot 124 in
the wall of the slesve 124, preferably located ap-~
proximately 120° from the position of the lug 122.
The turning moment is transferred from the sec-
ond sleeve 125 to the sleeve §24 through the co-
operative relation between the pin 132 and the
oblique slot 134 of the sleeve 124, which creates
a vertical component of the moment due to the
oblique conformation of the slot 184 which slides
the sleeve {28 longitudinally with reference to
the second sleeve 128, and thereby moves the lug
182 longitudinally with reference to the tabs 118
and 129 of the spring¢cluich member § {8 to engage
one or the cther depending upon conditions.

There is a relation between the left-handed
thread of the stafl 48, the counterclockwise wind-
ing (top Fig. V) of the spring clutch member {0
and the obliqueness of the slot 134, which ascends
in a counterclockwise direction in the wall of the
sleeve 124 at an angle approximately 45° (top Fig.
V). or, in other words, the sleeve {24 is thrust
downwardly when the pin 132 is.-rotated counter-
clockwise (top Fig. V) by the sleeve 128, and sleeve
124 is thrust upwardly when the pin {32 is ro-
tated clockwise by its supporting sleeve (28,
Downward thrust of the sieeve {24 moves the lug
122 correspondingly so that it will engage the
lower tab 128 of the spring clutch member {10,
Upward thrust of the sleeve {24 moves the lug £22
correspondingly so as to disengage the lower tab
128 and engage the upper tab { §3.

The engaging relation bsitween the tabs 118
and 128 of the spring clutch member {18 and the
lug 122 of the sleeve 124 is further influenced by
the displacement of the sleeve 84, which displaces
simnultaneously the clutch member (48 longitudi-
nally in its space relation with the lug {22. The
longitudinal displacement of the sleeve 84 'is
brought about by its threaded relation through
the agency of nut 86 with the threaded staff 48
nonrotatively attached at its upper end to the
window glass {8 as already described and shown
in Pig 1.

When the resistance to downward movement
of the glass 18, as provided by a stop 174 on the
frame member {8, approaches a predetermined
value, say 60 pounds, the rotation of the nut 88
creates an upward pull on the sleeve 84 by climb-
ing up the fixedly held threaded staff 46 to dis-
place the sleeve 84 upwardly which by the stop

85 depresses and deflects from neutral position

the outer spring 74 against ils anchor, the in-
ternal flange 72 of the housing 78, to create a
preloading on the staff 45,

taneously the spring ciuteh member §i0 with its
terminating tabs 18 and §28, to effect their driv-
ing relation with the lug 122 as will be described
further hereinafter. In the same manner, when
the upward movement of the glass {8 and the
stafl 46 is stopped by the frame (6§ of the door,
the resistance o further movement will rapidly

The upward move-
ment of the slesve 84 also moves upwardly simul-'
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which will move the sleeve 84 downwardly by the
nut 86 climbing down the staf 4§ which causes a
deflection or depression from neutral position of
the inner spring 88, applied by the sleeve 84 to

.the spring 88 by stop 92, the spring 88 being an-

chored through the ball bearing 76 against the
upper end T8 of the sleeve 64. This downward
movement of the sleeve 84 simultaneously moves
the spring clutch member 118 with its tabs {18
and 120 downwardly to.effect again its driving
relation with the lug 1%2. This interplay of
moveinents of these parts wili be decsribed in fur-
ther detail hereinafter.

The pulley 28, which is journalied on the sleeve
84 to allow longitudinal movement of the sleeve
but does not move longitudinally therewith, is
held in fixed relation with the housing 18 by a
shoulder {3% on the pulley 128 which rotatively
contacts the upper end 1338 of the housing by its
lower side with an antifriction member 138 there-
between and engages on its upper side with a
bearing 148 slidably journalling the sleeve 84 at
its upper end adjacent the nut 85. The bearing
149 is housed in a bracket {42 which is held in

5 fixed relation to the housing I8 by extensions

(24 fitting against laterally extending flanges {48
and i47 of the housing and held thereagainst by
screws 148 and (85. Screw 150 also attaches a
bracket 152 to the flange 147 which supports a
housing 184 by screw 55 through which the
threaded staff 46 and the nut 86 of the sleeve 84
extend, the nut 8§ cooperating with a felt washer
136 retained in position in housing {58 to snugly
fit against the periphery of the nut &5 to prevent
ingress of foreign matter into the housing.

The housing $5& protects the driving arrange-
ment for the pulley 128 from exposure to the
weather. The driving arrangement consists pref-
erably of a toothed belt §68 cooperating with the
toothed periphery of the pulley {28 and the
toothed driver pulley 162 mounted on the arma-
ture shaft 154 of a reversible electric motor 166,
which is mounted by any convenient means (not
shown) to the flange 147 of the housing 15 in a
manner so that the shaft {64 is vertical to place
the driver pulley {82 in a vlane with the driven
pulley {28 so that the belt can effectively create
2 driving relation therebetween. It may be de-
sirable to have a speed reduction from the driver
pulley {82 to the driven pulley 128 as shown.
The housing §54 coversall of the parts as shown.

Referring to Fig. I, the leads {68 of the electric
motor {66 are connected to a manually-operated
reversing switch {¥8 mounted on the door frame
14 to be conveniently actuated from the interior
of the car, so that contrel over the motor is read-
ily attained. Thereafter leads {72 are connected
to a source of power (not shown) of the auto-
motive vehicle. These details are well known in
the art,

The device operates as follows: Assuming that
the window glass I8 is in the position shown in
Fig. I and the operator of the automotive vehicle
desires to raise the glass so as to close the win-
dow, upward movement of the staff 4§ will be
required to move the glass 18, and inasmuch as
the stafl 46 is provided with left-handed threads,
the sleeve 84 and its nut 8% must be rotated
counterclockwise, (top Fig. V) to bring this about.
"The. electric motor will be operated in a direc-
tion to rotate the pulley {28, its attached sleeve
126, and the slidable sleeve 124 in a counterclock-
wise direetion. The counterclockwise rotation of
these parts will move the pin {32 to the upper
end -of the oblique slot 184 which will thrust-the
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sleeve 124 to its lowermost position which (as-
suming that the springs 74 and 88 are in neutral
position) will move downwardly simultaneously
the Iug 122 on the sleeve 24 so that it will con-
tact the forward face of the lower tab (20 to
place a winding or tightening force on the end
of the spring clutch member [ {3. The frictional
engagement of some of the turns of the spring
clutch member {10, with the exterior of the sleeve
84, gives purchase to the winding or tightening
force applied by the lug 122 to the tab {20, which
will self-energize the spring to become a clutch
member engaging the exterior of the sleeve 84
to rotate it in a counterclockwise direction to
raise the staff 46 and thereby raise the window
glass 8. This operative clutching relstion be~
tween the spring clutch member 110 and the
sleeve 84 will continue either until the window
is completely closed which will give rise to a
reaction force acting on the spring 88 or a re-
action force arises from some other reason, such
as blocking over the predetermined limit of say
40 pounds. When the window glass 18 is com-
pletely closed, this reaction force is attained and
automatically changes the driving relations of
the elements, as will now be described.

As soon as a reaction force of the predeter-
mined value is attained, as determined by the
strength and stifiness of spring 88 (when move-
ment of the glass (8 is upward), a downward
movement of the sleeve 84 is caused with a de-
flection of the spring 88 carrying with it the
spring clutch member ({0 whose movement on
the .sleeve 84 is limited by stops 92 and 12,
compressing- the spring 88 against the end 78
of the sleeve 64, the compressing force being
transmitted by stop 92. The downward move-
ment of the sleeve 84 is caused by the stopping
of the window glass I8 which causes the nut 86
to pull the sleeve 84 downwardly inasmuch as
the staff 46 becomes stationary by the stoppage
of the glass, the driving moment still being ap-
plied by the lug 122 to the tab 120. The down-
ward movement of the sleeve 84 and the spring
clutch member 116 frees the tab 128 from the
lug 122 by slipping past its lower end to break
the driving relation therebetween, the lug 122
being stationary longitudinally inasmuch as the
pin 132 is in the top end of the oblique slot 134.
The rotation of the sleeve 124 in the counter-
clockwise direction continues after the lug 122
is freed from contact with the tab 120 for ap-
proximately 180°, at which time the upper end
of the lug 122 contacts the upper tab 118 and
moves it in a counterclockwise direction, which
in this instance is an unwinding or loosening
action so that no further clutching but rather
a de-clutching occurs; allowing the driving ele-
ments to operate freely in the counterclockwise
direction, with the sleeve 84 and the staff 46 sta-
tionary, subject however to the upward urge of
the deflected spring 88 giving the predetermined
bias or preloading on the window glass 8.

If the window glass {8 is closed, the motor and
its driving elements can be energized at the will
of the operator in a counterclockwise direction
as long as he desires and the motor will not be
substantially loaded and cannot burn out, and
there will be no change in the conditions in the
drive mechanism. However, when the motor is
reversed and the pulley 128 is driven in a clock-
wise direction, a new phase of the operational
cycle is entered and will now be described.

With the termination of the driving in a
counterclockwise direction with the window glass
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{8 in closed position, the pin 132 is in the upper
end of the oblique slot 134, with the lug 122
contacting the upper tab (18 of the spring ciutch
member 110, for the application of a driving
moment in an unwinding or loosening relation,
and at the same time the spring 88 is compressed
and applying its predetermined bias or preload-
ing to hold the window glass 18 firmly against
the upper side of its frame, which also has dis-
placed the sleeve 84 to its lowermost position
and with it the spring clutch member i16. Now
when the pulley (28 has its direction of rotation
reversed by reversing the electric motor by the
manual switch 170, the first action of the device
may be the shifting of the pin 132 from the
upper end of the oblique slot 134 to the lower
end thereof, which creates a longitudinal move-
ment upwardly of the sleeve 124 to also move
upwardly the lug 122, which may then rotate
approximately 360° before it again contacts the
upper tab {18 on its opposite side to apply a driv-
ing torque in the winding or tightening direc-
tion, which with the purchase created by the
frictional engagement of some of the turns of
the spring clutch member {10, immediately
clutches the sleeve 84 and drives it in a clock- .
wise direction (top Fig. V).

It will be noted that the electric motor {66
is given by the mechanism described a periocd
of free running allowed by the free rotation of
the sleeve {24 through at least 360° or more be-
fore it must pick up, at least in part, the operat-
ing load after the spring {16 has clutched the
sleeve 84. This gives the motor an opportunity
to build up kinetic energy to get a ‘“running
start” on the static load which is due to the
compression of the spring 88 by the preloading
on the window glass 18 and the inertia of the
parts. The kinetic energy of the moving parts
aids the motor in its starting operation so that
it need not depend only upon its starting torqgue.
Once movement occurs, the deflected spring 88
aids the motor to some extent by being itself
unloaded by upward movement of the sleeve 84
and brought to normal neutral condition before
the full load is carried by the motor by moving
the window glass. The electric motor is given
thereby a period of no load and light load in
which to pick up speed bhefore the full load is
picked up by the driving mechanism and placed
on the motor.

As pointed out above, after the lug 122 picks
up the opposite side of the tab 118 by clockwise
rotation and creates a new clutching relation
between the spring clutch member {18 and the
sleeve 84, the sleeve 84 is first moved upwardly
to relieve the loaded condition of the inner spring
88 until neutral position is attained between in-
ner spring 88 and oufer spring 74. When neu-
tral position is attained, the sleeve 84, by its
cleckwise rotation through the nut 85, will move
the staff 46 downwardly to lower the window
glass 18 and open the same. The upward move-
ment of the sleeve 84 and the clutch spring {18
will not break the clockwise driving relation
(tightening) between the lug 122 and the upper
tab 118, but will only move the tab {8 nearer
to the upper end of the lug {22 preparatory to
being disengaged when the movement of the win-
dow glass 18 reaches its lower limit as will now
be described. i

Once having established the clockwise driving
relation to rotate the sleeve 84 in a clockwise di-
rection and to move the staff 46 downwardly by
its left-handed thread cooperating with nut 86 on
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the sleeve 84, the downward movement will con-
tinue until the lower limit of travel of the window
is reached, as determined by the stop {714 (Fig. I).
Here the travel of the window is stopped and the
preloading force is again built up in the driving
mechanism by moving the sleeve 84 upwardly
from neutral position by having the nut 88 climb
up the non-rotative staff 46 which is held sta-
tionary by the stop T4, This movement of the
sleeve 84 deflects the outer spring 74 upwardly by
stop 88 to compress it against its anchor, the
inner flange 12 of the housing 70. The sleeve 124
being held in fixed lengitudinal relation by hav-
ing the pin {32 in the bottom end of the oblique
slot 134 holds the lug 122 in the same fixed rela-
tion, so that upward movement of the sleeve 84
and the clutch spring member {0 with its end
tabs 1{8 and 120, frees the upper tab {8 from
its driving relation with the lug 122 by slipping
over its upper end, so that the lug 122 may rotate
180° approximately to establish a clockwise rela-
tion with the lower tab {28; which is in the un-
winding or loosening direction to decluteh the
clutch spring member 18 from its driving rela-
tion with the sleeve 84 to allow slippage and rela-
tively free rofation therebetween. This de-
clutching removes the full load from the motor
166 and allows it to run under relatively light load
as already described with reference to the upper
limit of movement of the window glass {8. This
leaves the window glass positioned against the
stop 114 with a preloading as determined by the
deflected spring 74 as described. This preloading
of the window glass {2 at the extremes of its
movement prevents rattling due to looseness, etc.
Now, if the operator again reverses the rotation
of the motor 186 by the reversing switeh 179, the
motor is again provided with a free running peri-
od before picking up full load as described with
reference to the first reversal of the motor. With
the sleeve 124 again rotating in a counterclock-
wise direction (top Pig. V), the pin #32 is again
moved to the upper end of the oblique slot {34
moving lug {22 downwardly and the lug 122 after
rotating through approximately 360 degrees
again contacts the lower tab 12§ on its opposite
side to establish a winding or clutching relation
with the sleeve 84 by the spring clutch member
i18. This will first unload the outer spring 74
to neutral position by downward movement of
sleeve 84 and then pick up full load to move the
glass {8 upwardly again as already described.
The window glass {8 may be stopped at any
intermediate position between the limit positions
during movement in either direction by merely
deenergizing the motor {66 by the manual switch
{70. This will leave the springs 74 and 88 in
neutral position. Movement in either direction
of the glass {8 can be readily attained by rotat-
ing the sleeve 124 by the motor 166 clockwise for
downward movement of the glass, and counter-
clockwise for upward movement thereof. The
elements of the clutching and declutching means
will automatically assume the essential driving
relations as already described, except that the un-
loading of the springs 74 and 88 will not oecur
at any of the intermediate positions of the glass.
Referring now to Fig. VII, a modification of
the invention is shown wherein the equivalent of
the spring-energizing member or lug {22, as
shown in Fig. V, is mounted on the sleeve 84 and
may consist of a lug 180 affixed to the sleeve 84 by
welding or the like and adapted to shift longitudi-
nally therewith. The lug 188 is adapted to co-
operate with upper and lower, internally-extend-
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circumferentially approximately 180 degrees) of a
self-energizing spring clutch member 186 wound
clockwise (top Fig. VII) downwardly, positioned
on the interior of a longitudinally shiftable sleeve
{88, wherein it is held by a pair of stops 188 and
192 affixed in inner annular grcoves (84 of the
sleeve 188. 'The spring clutch member {88 in this
modification as adapted to establish by its ex-
terior surface a clutching and declutching rela-
ation with the interior surface of the shiftable
sleeve (88, and is provided with a frictional en-
gagement therewith by certain of its middle or
end turns, as already described in the first modi-
fication, in order to give purchase to the clutch-
ing action of the element. The dimensional re-
lation between the internally-extending tabs {82
and 184 is the same as in the modification already
described.

The longitudinally-shiftable sleeve is mounted
inside of a second outer sleeve 196, mounted on a
pulley 188 for rotation therewith. The sleeve
196 is provided with a pin 208 mounted fixedly on
its inner surface, where it extends into an oklique
slot 282 positioned in the wall of the sleeve 88,
so that when driving torque is applied to the
sleeve 188, through the agency of the pin 288 and
slot 202 by the outer sleeve 196, the sleeve 188 will
be shifted longitudinally in accordance with the
direction of rctation of the outer sleeve. When
the rotation is counterclockwise (top Fig. VII)
the pin 200 will move to the top end of the slot
202 and when the rotation is clockwise the pin
208 will move to the bottoimn of the slot 282.
Viewing the sleeve {88 alone, the slot 282 is as-
cending at an angle of approximately 45 degrees
in a counterclockwise direction. The pin 250
does not pierce the inner surface of the sleeve {88
to interfere with the action of the clutch member
186. In other respects the construction of the
actuating mechanism is the same as in the moedi-
fication described.

This modification cperates as follows: With the
staff 46 provided with a left handed thread in the
same manner as in the first modification, when
the sleeve 84 is rotated counterclockwise, the staff
46 will move upwardly, with the driving relation
being established with the pin 208 in the top end
of the slot 202 so as to position the shiftable sleeve
188 in its lowermost position. With the springs
74 and 88 in neutral positions, the upper tab (82
will contact the lug 188 on the sleeve 84, and
create an expanding or tightening condition
within the spring clutch member {86, and due to
the purchase derived from the frictional engage-
ment of certain of the turns thereof with the
inner side of the sleeve (88, a clutching aetion
will arise to allow the upbper tab 182 to drive the
lug 180 in a counterciockwise direction to ad-
vance the staff 46 upwardly to raise the window.

When the upper limiting position is reached
the sleeve 84 will move downwardly to compress
inner spring 88 to create the desired preloaded
condition as described earlier with reference to
the first modification, which will cause lug (89
to move downwardly with tabs 182 and 184 re-
maining longitudinally stationary, so that upper
tab 182 will slip off the upper end of the lug (88 to
free it, then after 180° of relative counterclock-
wise rotation, lug 1808 will be engaged by the lower
tab 184 to create a contracting or Ioosening con-
dition within the spring clutch member 186 to
cause a declutching action between it and the
sleeve 188.

Taking into consideration the change in opera-
tion arising from the reversal of the position of
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Iug' 180 and the self-energizing spring clutch
_member 188, the modification shown in Fig. VII
performs the same function in substantially the
same manner as the modification shown in Fig. V.
With the reversal of rotation of the sleeve i88
to clockwise rotation, the pin 208 will move to
the lower end of the slot 202 to move the sleeve
188 to its uppermost position and with 360 de-
grees rotation causes engagement hetween lug
186 and the lower tab 184 on the opposite side
of the lug to create the expanding or tightening
relation for a clutching action to drive the stafi
46 downwardly. First the spring 88 will be un-
loaded with upward movement of the sleeve 84
and then full load will be assumed by the motor
"to move the staff 46 till the lower limit of move-
ment is reached. The sleeve 84 will then climb
up the staff 46 to load spring 74 and displace lug
180 upwardly to disengage it from the lower tab
184 and break the clutching relation. The
clutching member 186 after rotating 180° clock-
wise will pick up by the upper tab 182 the lug
180 and cause a contracting or loosening relation
to be established which will declutch and allow
the motor {656 to run relatively under light load.
As with the first modification, the interview-
ing positions of the glass I8 can be attained by
stopping the motor when the window glass {8 is at
the desired position. i
With reversal of the motor again to rotate

sleeve {88 in counterclockwise direction, the pin

200 moves again to the upper end of the slot 202,
and the initial movement will first unload the
spring 14 by downward movement of the sleeve
84. With the springs 74 and 88 in neutral posi-
tion, the fuil load will be taken up by the motor
for upward movement of the window 18.

It is to be understood that the motor 166 in
this modification also has the short free running
period of practically no load or light load before
full load is taken up with “a running start,” all
as is described with reference to the first modi-
fication.

It is to be understood that the above detailed
description of the present invention is intended
to disclose an embodiment thereof to those skilled
in the art, but that the invention is not to be
construed as limited in its application to the de-
tails of construction and arrangement of parts
illustrated in the accompanying drawings, since
the invention is capable of being practiced and
carried out in various ways without departing
from the spirit of the invention. The language
used in the specification relating to the opera-
tion and function of the elements of the inven-
tion is employed for purposes of description and
not of limitation, and it is not intended to limit
the scope of the following claims beyond the re-
quirements of the prior art.

What is claimed:

1. A window actuating mechanism comprising
a reversible electric motor, a threaded sleeve, a
coupling between the sleeve and the electric mo-
tor including friction means for clutching a sur-
face carried by said sleeve and control means
therefor functioning in response to the direction
of rotation of the motor for establishing ifs drive
in either directicn, a non-rotatable screw, shaft
threaded in said sleeve for causing the shaft to
move longitudinally with respect thereto in re-
sponse to rotation of said sleeve for moving a
window between selected positions, the sleeve be~
ing axially displaceable with respect to-the elec-

tric motor to provide a longitudinally sliding

movement between said friction means and. said
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.control-means when the resistance to the longi-

tudinal movement of the screw shaft for moving
the window exceeds a predetermined value to un-
couple the sleeve from the electric motor to
thereby interrupt the movement of said window.

2. A window actuating mechanism comprising
power actuated means, a member for moving the
window to and from selected positions, coupling
means for establishing a driving connection be-
tween the power actuated means and the window
moving member, including a self-actuating clutch
carried by said member and energizing means for
said clutch carried by the power actuating means
for rotary movement therewith and axial dis-
placement to spaced positions in response to.its
direction of rotation a longitudinally slidable ele-
ment operable to uncouple said driving connec-
tion, a spring preloaded to a predetermined value
connected to said window moving member for op-
posing the longitudinal sliding movement of said

‘element whereby when the resistance to the move-

ment of said window reaches the preloading value
of said spring the uncoupling of the power actu-

‘ated means and window moving member takes

place by relative longitudinal movement between
said clutch and its energizing means and the
window is held in position under the preloaded
value of said spring.

3. A window actuating mechanism comprising
a prime mover for operating a driving member,
a sleeve spring preloaded against load reaction
operable to move a window to and from a selected
position, a clutch operating as a driving connec-
tion between said driving member and spring pre-
loaded sleeve, said clutch including friction means
carried by said sleeve operated by an energizing
member having a connection with the driving
member for limited rotary and axial displace-
ment with respect to the friction means in re-
sponse to the direction of rotation of the driving
member means longitudinally movable with the
spring preloaded sleeve rendered operable by
load reaction when the window reaches the ends
of its allowable movement to interrupt said driv-
ing connection by disconnecting said clutch by
relative longitudinal movement between said fric-
tion means and its energizing member whereby
the window is held tight in such position under
the spring preload even when the motor is dis-
connected.

4. A window actuating mechanism comprising
an electric motor, a stationary housing, a sleeve
supported in said housing rotary and forwardly
or rearwardly sliding movement relative said
motor, load sensitive spring means preset to a
predetermined value and being connected to the
sleeve and housing for opposing the sliding move-
ment of said sleeve, a coupling between said
sleeve and motor whereby the said sleeve is
driven by the electric motor, a member for mov-
ing g window panel from one selected position
to another, a helical connection between said
sleeve and said window moving member operable
to cause said member to move longitudinally
relative thereto in response to rotation of said
sleeve, the load-sensitive spring means permit-

ting. the longitudinal sliding movement in a

forward or rearward direction of said sleeve rela-
tive to the electric motor in response to a pre-
determined selected resistance to the movement
of said window panel for uncoupling the sleeve
and. motor causing the motor to run essentially
under no_load and stop.the movement of said
window panel. .. . . .
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- 5. A window actuating mechanism c¢ompris-
ing-a reversible electric motor, a supporting hous-
ing, a rotatable nut resiliently held in a station-
ary position in said housing against upper or
downward movement, a coupling between said
nut and the electric motor located in said hous-
ing for rotating the nut in either direction, a
non-rotatable screw shaft threaded in said nut
and adapted to be moved longitudinally with
respect thereto in response to the rotation of said
nut for moving a window pane to and from a
closed position, resilient means preset to a pre-
determined value carried by said housing and con-
nected to said nut for opposing its upper or down-
ward movement, the nut and said resilient means
being operable when resistance to the movement
of the window pane exceeds different predeter-
mined values for either directions to allow the
upper or downward movement of the nut out
of said stationary position to uncouple the nut
from -the electric motor and thereby interrupt
further movement of said window pane.

6. A window actuating mechanism comprising
a driving member rotatable in opposite direc-
tions, a sleeve member operated thereby for caus-
ing the movement of window pane to and from
closed position, a coil spring having convolutions
in a slight frictional engagement with one of said
members and operable for self clutching en-
gagement therewith, energizing means rotatable
by the other of said members for engaging either
end of said coil spring to produce the spring
self clutching engagement, axially displaceable
‘means connected to the driving member respon-
sive to the direction of rotation of the driving
memper operable to produce the engagement of
the energizing means with the end of said spring
which causes the self clutching engagement
thereof effecting thereby a positive driving con-
nection between said members irrespective of the
direction of rotation of the driving member, and
longitudinally yielding means operable when the
resistance to the movement of the window pane
exceeds a predetermined amount while the spring
is clutchingly engaged with said member to pro-
duce longitudinal relative movement between said
spbring and energizing means for interrupting the
self clutching engagement of said spring stop-
ping the operation of the sleeve member by the
driving member to thereby interrupt the move-
ment of the window. pane.

7. A closure actuating mechanism comprising
a driving member operable in either direction
for rotating a sleeve having g threaded connec-
tion with a non-rotatable member adapted to
move longitudinally a closure to and from closed
position, a clutch surface provided on the outer
surface of said sleeve, a coil spring mounted for
clutching engagement with said surface and pro-
vided with projecting means adjacent each end
porticn, an energizing element rotatable by the
driving member adapted to engage said-spring
projecting means, and means responsive to the
direction of operation of the driving member
including an inclined slot and pin connection to
cause longitudinal movement of said energizing
element with respect to said coil spring whereby
said element engages the spring projecting means
which preduces self clutching engagement of the
spring with said clutch surface to thereby effect
a driving connection between said sleeve and
driving member irrespective of the direction of
operation of the driving member to move said
closure to and from closed position.
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8. A window’ detuating: mechanism comprising
an electric motor, a member connected to a win-
dow for moving the window to and from selected
positions; means for establishing a driving con-
nection between the electric motor and the win-
dow moving member providing g free running
period for said motor, said means including a
member- connected to said motor and being ax-
ially displaceable in response to the direction of
rotation of the motor, a longitudinally slidable
element forming a part of said driving connec-
tion, and a resilient member loaded to a prede-

‘termined value for opposing the longitudinal

sliding movement of said element, the longi-
tudinal slidable element and resilient member
being so interconnected that when the resistance
to. the movement of said window by the window
moving member reaches the preloading value of
said resilient member the slidable element moves
Tongitudinally. and the driving connection of the
electric motor and window moving member is
incerrupted by the longitudinal movement of said
element and the window is held in position under
such preloaded value and the electric motor runs
essentially under no load..

9.. A window actuating mechanism including
a driving member and a driven member the lat-
ter operable for moving the window between
selected positions, one of said members having a

‘clutch engaging surface, a clutch spring nor-

mally out of clutching engagement with said sur-
face, energizing means operated by the driving
member and movable axially in response to the

_direction of rotation of the driving member into

energizing engagement with the spring for caus-
ing the spring clutchingly to engage said surface,
Isad-sensitive means connected with the driven
member yieldingly to permit relative longitudinal
movement between said members upon imposition
of overload while the spring is clutchingly en-

-gaged with said surface, and means actuated

upon predetermined longitudinal movement he-
tween said members to effect relative movement
between said clutch spring and said energizing
means to cause disengagement of the spring
cluteh with said elutch engaging surface.

10. A. window. actuating mechanism including
a reversible driving member and an output mem-
ber the latter operable for moving the window
between selected positions, one of said members
having a clutch engaging surface, a clutch spring
having freely projecting ends and slight frictional
engagement but normally out of clutching en-
gagement with said surface, energizing means for
said. clutch spring operating solely. on either of
the nrojecting ends thereof, a helical connee-
tion between the other of said members and said
energizing means, said helical connection being
operable by the direction of rotation of the con-
nected member therewith for moving the energiz-
ing means into energizing engagement with the
broper end of the cluteh spring for causing the
elutch spring to clutehingly engage said surface,
yielding means responsive to load reaction con-
nected-with the output member to bermit longi-
tudinal movement between said members upon
the: imposition of overload while the spring is
clutehingly engaged with said surface, and means
actuated upen predetermined degree of longitudi-
nal movement between said members to effect
relative movement between said clutch spring and
said energizing means to eause disengagement
of the clutch spring with said clutch engaging
surface; ' E
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11. A window actuating mechanism including
a, power supplying member and a second mem-
ber actuated thereby for operating a window the
power supplying member having a clutch engag-
ing surface, a clutch spring mounted for rota-
tion with the power supplying member and nor-
mally out of clutching engagement with said
surface, energizing means for the spring carried
by said second member and movable to active and
inactive positions, means arranged yieldingly to
permit relative longitudinal movement of said
members upon imposition of overload while the
spring is clutchingly engaged with said surface,
said means cooperating with the energizing
means for moving the same to inactive position
upon a predetermined degree of relative longi-
tudinal movement of said members, to release
the spring from clutching engagement whereby
the power supplying member runs essentially
under no load.

12. A window actuating mechanism comprising
a member spring preloaded against load reaction
adapted to be operably connected to be driven
by a power supplying member for actuating a
window to and from selected positions, energizable
coupling means interposed between the power
supplying and preloaded member operable to es-
tablish a driving connection between said mem-
bers, said coupling means including friction
clutching means connected to the driving mem-
ber axially displaceable in response to its direc-
tion of rotation and a longitudinally shiftable
element for uncoupling the members by stopping
the energization of the coupling means, means
operable by movement of the spring preloaded
member caused by the load reaction produced by
a predetermined selected resistance while ac-
tuating said window to shift longitudinally said
element for uncoupling the spring preloaded
member from the power supplying member, and
the spring preloaded member operating when the
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uncoupling takes place to hold the window in
position under such spring preload irrespective
of when the power supplying member is stopped.

13. A window operating mechanism compris-
ing a rctatable reversible driving member and a
sleeve the latter rotatable in either direction by
the driving member for causing the movement
of & window to and from selected positions, a
clutch spring having freely projecting ends and
wound with convolutions adapted to be in a slight
frictional engagement with said sleeve but nor-
mally out of clutching engagement therewith,
an energizing member normally in engagement
with either end of said clutch spring rotatable
with the driving member and axially displace-
able with respect thereto in response to its di-
rection of rotation to actuate the spring clutch
by engaging the proper projecting end thereof
to energize the spring convolutions to clutch-
ingly engage said sleeve establishing a driving
connection between the driving member and the
sleeve irrespective of the direction of rotation of
the driving member to cause the movement of
the window to and from selected positions.

JAMES MARK LAUNDER.
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